Background: Cholangiocarcinoma (CCA) is an uncommon primary liver cancer worldwide but it commonly in Asia including Thailand. Although increasing incidence but the prognosis is poor and lethal cancer. Prognostic factors for CCA that affect survival outcomes are various due to a vary presentation and different diagnostic and therapeutic modalities. To date, satisfactory prognostic factors have not been understood. Objective: This study evaluated clinical prognostic factors and treatment that affect survival outcomes in patients with CCA. Methods: The CCA patients were identified from the database between January 2012 and December 2016. A retrospective review of 82 medical records was performed. Median follow time was more than 12 months. Survival outcome was estimated using Kaplan-Meier analysis. Demographic, clinical presentation, Laboratory, histopathological data and treatment modalities that affect survival were evaluated for prognostic factors relating to mortality by using univariate and multivariable statistical analysis. Result: 82 patients were identified. Median overall survival was 11.1 months. An unresectable or metastatic CCA patient was 74.4% (61/82). Cox-regression univariate reports Higher Alkaline phosphatase level, Prolong Prothrombin time, Higher WBC count, Higher CA 19-9 level, Unresectable, Metastasis were identified as important clinical predictors of patient mortality. Treatment modalities factors that significantly affect survival outcome were Bile duct drainage, surgery, and palliative chemotherapy. A Poor prognostic outcome of survival depends on staging by resectability and metastasis (P < 0.01). Conclusion: In this study identified that potential of surgery as the mainstay of treatment provided the best survival prognosis of patients with CCA. Treatment involving both bile duct drainage and chemotherapy also prolong CCA patient survival. Poor clinical prognostic factors which shorten survival are prolonging PT, higher WBC, ALP, and CA19-9.
Introduction
Cholangiocarcinoma (CCA) is a malignancy arising from the epithelial cells of the bile duct in intrahepatic and extrahepatic [1] . It occurs with a rare disease in the United States and Europe region [2] [3] [4] , but a greater prevalence and serious cancer in Thailand. Especially in Northeastern and North region, there is a high prevalence rate of biliary tract cancer (BTC) as 38.6 per 100,000 population, where over 80% of BTC was CCA [5] . The current systematic independent factors such as the stage of the disease, presentation with jaundice or ascites, positive serum carcinoembryonic antigen were related with poor survival time, however alternative medicine was increased with survival time as 50% of CCA patients [9] . Therefore, Survival time of CCA patients can be improved by early detection followed by the best method curative resection, but only 25% of patients are eligible for curative surgery because they usually present at metastases or late stage of the disease [10] [11] . However, the previous studies indicated that the patients in the chemotherapy had an improved or prolonged high quality of life more than the best supportive care group [12] . At the current study, there are 2 the best chemotherapy (5-FU Based regimen and Gemcitabine Based regimen) for CCA remains to be used in Thailand. Data from several studies suggest that 5-FU Based regimen was overall response rate 10-40% and overall median survival about 2-12 months [13] [14] . Meanwhile, the gemcitabine-based regimen was overall response rate 8-50% and overall median survival about 5-15.40 months [13] [14] [15] [16] . According to the randomized controlled trial phase, III (ABC-02) suggests that the median overall survival was higher in among the patients in the gemcitabine plus cisplatin group than the patients in the gemcitabine alone (11.7 months vs. 8.1 months, respectively) [16] . However, some previous study found that there was no difference between overall survival with the use of gemcitabine plus cisplatin (15.2 months) or alternative regimens (13.9 months) [17] , in similarly previous results found that the survival of patient with advanced CCA treated with gemcitabine-based and 5FU-based chemotherapy also do not markedly differ [18] . Therefore, the role of 5-FU and gemcitabine-based regimen also needs further study. Further investigation of new chemotherapeutic agents and novel targeted therapy is warranted.
To our knowledge, there is no evidence demonstrated that the efficacy of chemotherapy, best supportive care and curative surgery on survival among CCA patients in Eastern region of Thailand. Thus, the present study aimed to investigate the survival rates and factors affecting survival in patients with CCA patients at HRH Princess Maha Chakri Sirindhorn Medical Center (MSMC) during 2012-2017. The outcomes are expected to be useful for improving the treatment modality and the quality of life of patients.
Materials and Methods

Study design and study population
A retrospective cohort study was collected with 82 CCA patients, who were diagnosed by a physician as CCA at least one of the following diagnosed criteria: symptomatic, imaging or pathological findings, age over 18 years and treated by chemotherapy, best supportive care and curative surgery during the period 1 January 2012 to 31 December 2012 at HRH Princess Maha Chakri Sirindhorn Medical Center (MSMC), Thailand. we excluded CCA patients with others cancer, metastatic CCA, and missing clinical variables such as liver function test (LFT), hepatitis B virus surface antigen (HBsAg), carcinoembryonic antigen (CEA), serum carbohydrate antigen 19-9 (CA19-9), and antibodies against hepatitis C virus (anti-HCV). The CCA patients were follow-up until death or the end of study (31 December 2017).
Data collection
Patient baseline demographics such as gender, age at recruitment, residence, occupation, health insurance, underlying disease, lifetime alcohol history, lifetime smoking history, and cancer family history were recorded through review of medical records. Past clinical history data including any clinical symptom, body mass index, Eastern cooperative oncology group (ECOG) score, duration of preclinical, type of CCA, stage of disease and metastasis was determined by review of clinical charts. Laboratory including CBC, LFT, CEA, CA19-9, HBsAg, Anti-HCV, and imaging results at the time of initial diagnosis was included. Moreover, Information on the type of treatment (chemotherapy, best supportive care, and surgery) and response evaluation criteria in solid tumors (RECIST) were also included in our study analysis.
Outcome measurement
The dependent variable was the survival time of patients with CCA. The authors calculate the date of CCA diagnosis and the follow-up until death or the end of the study on 31 December 2017. The death status of each CCA patients was checked from medical records and confirmed by linkage with the death certificates from the national statistics database as well as by a telephone call to the patients or public health officers in the health-promoting hospital (HPH). Moreover, the censored data were defined as alive at the end of the study, or death unrelated to CCA during the study period or lost to follow-up.
Statistical analyses
The baseline characteristics, laboratory, and clinical subject data were presented as descriptive statistics. Frequency and percentages were used to describe categorical data and means with standard deviations or medians with ranges were used to describe continuous data. The observed survival rate was calculated by the Kaplan-Meier method. Median survival times with 95% confidence intervals (CIs) and the log-rank test were used for comparisons between groups. The univariate and multivariate Cox proportional hazard regression model was used to assess associations between the various covariates and survival. The results are presented as hazard ratios (HR) and 95% confidence intervals (95%CI). The level of statistical significance was set as a p-value less than 0.05. Figure 1 showed the type of treatments given to patients. Approximately 41 of all patients received with best supportive care (BSC). In total, 22 patients were treated with surgical resection. Finally, there were 19 patients who were treated with Chemotherapy. The median 
Results
Discussion
In the present study, we reported the impact of three types of treatment modalities. Surgery was the most effective treatment, with an overall survival time of 29.38 months. The overall survival times are consistent with the findings of previous studies [19] . Differences from the findings of previous studies might due to patient characteristics and length of follow-up. However, the previous studies indicated that the best method curative resection can be increased the overall survival times in CCA patients, only 25% of CCA patients are eligible for curative surgery because they usually present at metastases or late stage of the disease [10] [11] . Meanwhile, the median overall survival time was 13.38 and 5.12 months for chemotherapy and BSC patients, respectively. The several previous studies supported that chemotherapy treatment had an improved or prolonged high quality of life more than the BSC [12] . At the previous studies has already been shown to be effective therapy such as 5-FU based regimen and gemcitabine-based regimen for CCA patients. 5-FU Based regimen was overall response rate 10-40% and overall median survival about 2-12 months [13] [14] . Meanwhile, the gemcitabine-based regimen survival of the 82 patients with CCA after diagnosis was 11.1 months ( Figure 2) . Moreover, the median overall survival time was 5.12 months for BSC patients, 13.38 months for chemotherapy patients, especially, the median overall survival time was high (29.38 months) for surgical resection patients. The difference in survival times was statistically significant (log-rank test P-value < 0.01) as shown in Figure 3 .
From the analyses to investigate the factors associated with the survival time of CCA patients. The univariate analysis found that bile duct drainage, surgery, palliative chemotherapy, and several clinical factors including higher alkaline phosphatase level, prolong prothrombin time, higher WBC count, positive CA 19-9 level, unresectable, metastasis was statistically significant (p-value<0.05) association with survival time. In the results of the multivariable analysis, using Cox's proportional hazard was overall response rate 8-50% and overall median survival about 5-15.40 months [13] [14] [15] [16] . According to the randomized controlled trial phase, III (ABC-02) showed that gemcitabine plus cisplatin regimen is an appropriate option for the treatment of advanced CCA patients [16] . However, the survival of a patient with advanced CCA treated with gemcitabine-based and 5FU-based chemotherapy also do not markedly differ [18] .
In the univariate analysis, The bile duct drainage, surgery, palliative chemotherapy unresectable, metastasis, and several clinical factors including higher alkaline phosphatase level, prolonged prothrombin time, higher WBC count, positive CA 19-9 level were associated with survival rate. These findings are similar to those reported in previous studies [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . However, in our multivariate analysis, metastasis had 7.47 times (95%CI: 2.88-19.47) increased the risk of poor survival and those with unresectable had 3.70 times (95%CI: 1.54-8.89) also increased the risk of poor survival rates of CCA patients. These findings are almost different as those in the findings of previous studies [9-19-20] ; the patients with CA 19-9 levels, bilirubin level, stage of disease presentation with jaundice, and ascites had lower survival rates. Differences from the findings of previous studies might due to patient characteristics, variables affecting treatment and survival outcomes, such as the numbers of samples, the duration of the study, and physician and patient post diagnosis status. Whereas, our results found that surgery and palliative chemotherapy has no statistically significant prognostic factors affecting survival. These findings are almost the same as the study reported by [21] . However, some reported a rather different finding; alternative medicine was increased with survival time as 50% of CCA patients [9] .
This study is the first study in the Eastern region of Thailand, but there was some limitation. Firstly, the limitations of this study are its single, tertiary-care institution retrospective study and its nonrandomized design, which can introduce selection bias and make the results less generalizable. Secondary, the sample size was not large, making sub-group analysis difficult, and there were some unbalances of baseline information in patient characteristics between the treatment groups. In addition, most lost cases were patients who have missing values such as laboratory results and staging. Finally, our present study not collected some covariate factors such as quantification of alcohol and tobacco use, and co-morbidities.
In summary, the median overall survival of the CCA patients after diagnosis was 11.1 months in the Eastern region of Thailand. Surgical resection is the most effective treatment, with higher overall survival than chemotherapy and BSC. The prognostic factors effect of survival in our cohort included metastasis and unresectable. There were no significant differences between treatment options and overall survival. Further randomized trials studies with relatively large samples are required with an emphasis on strong prognostic factors such as a type of cancer, performance status, and presence of metastases, which may help in CCA prognosis in Thais population.
